Introduction
It is well known that the fractional Brownian motion of Hurst parameter H ∈ ]0;1[ is a centered Gaussian process B H = {B H t , t ≥ 0}, defined on a probability space (Ω,F,P), with the covariance function 2 ) = t 2H ; (iii) the increments of B H are stationary and self-similar with order H; (iv) the trajectories of B H are almost surely continuous and not differentiable (see [7] ). Let us take a and b as two real constants such that (a,b) = (0,0). where (B t ) t∈R+ is a Brownian motion, and (B H t ) t∈R+ is an independent fractional Brownian motion of Hurst parameter H. This process has been introduced by Cheridito [3] to present a stochastic model of the discounted stock price in some arbitrage-free and complete financial markets. This model is the process (X And we recall that intuitively, the existence of an arbitrage is a sign of lack of equilibrium in the market: no real market equilibrium can exist in the long run if there are arbitrages there (see [8] ).
In view of the advantage of the Cheridito model, this paper presents some stochastic properties and characteristics of the MFBM and is organized as follows. In Section 2, we give some stochastic general properties of the mixed fractional Brownian motion. Section 3 deals with the correlation between the increments and Section 4 treats the Hölder continuity of the sample paths of the process. In Section 5, we study the α-differentiability of the trajectories of the MFBM. This type of differentiability, introduced by Kolwankar and Gangal [6] and studied by Ben Adda and Cresson [1] , permits to surpass the difficulty of studying the kinematics and geometric structure of nondifferentiable processes.
The main properties
It is easy to check the following properties. 
Then the lemma is proved.
Proof. The process M H is a centered Gaussian and for all
Then, if M H was a Markovian process, according to Revuz and Yor [9] , for all s < t < u, we would have
In the particular case where s = 1/2, t = 1, and u = 3/2, we will have 
We deduce that M H is not a Markovian process.
Correlation between the increments
Notation 3.1. Let X and Y be two random variables defined on the same probability space (Ω,F,P). We denote the correlation coefficient ρ(X,Y ) by
We can check the following lemma without any difficulty. Proof. If H > 1/2 (resp., H < 1/2), from the convexity (concavity) of the function x → x 2H , we derive
Lemma 3.2. One has
Consequently, using Lemma 3.2, if H > (1/2) (resp., Then, if H > (1/2) (resp., H < (1/2)), (1) the smaller (larger) |b| is, the less correlated the increments of M H are, (2) the larger (smaller) |b| is, the more correlated the increments of M H are.
(ii) If H > 1/2 (resp., H < (1/2)), if b = 0, a 1 and a 2 are two real constants such that
(1) the smaller (larger) |a| is, the more correlated the increments of M H are, (2) the larger (smaller) |a| is, the less correlated the increments of M H are.
Consequence. In the modelling of a certain phenomenon, we can choose H, a, an b suitably in such a manner that {M H t (a,b)} permits to obtain a good model, taking the sign and the level of correlation between the increments of this phenomenon into account.
We now make the following definition.
Definition 3.4. Let {X t , t ∈ R + } be a process with stationary trajectories and (r(n)) n∈N the sequence defined by
The process X is called long-range dependent if and only if n∈N r(n) = +∞. (3.8)
Remark 3.5. Since {X t , t ∈ R + } is a process with stationary trajectories,
Lemma 3.6. For all a ∈ R and b ∈ R \ {0}, the increments of (M 
First case. If H ≤ 1/2, there are two positive constants C 1 and C 2 , depending on α, such that
where
Second case. If H > (1/2), there are two positive constants C 1 and C 2 , depending on α, such that
In consequence, if 0 < α < 1/2 ∧ H, 
